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Blood pressure is defined as the pressure ap­
plied on the walls of blood vessels by the con­
traction of the heart. Hypertension and 
hypotension are defined as abnormally high and 
low blood pressure, respectively (Blood Pres­
sure Association UK, 2016). Hypertension, by 
itself, is a disorder and also a major risk factor 
for cerebrovascular diseases (Korean Statistical 
Information Service, 2016a; Nah & Kim, 2007). 
Next to cancer, cerebrovascular diseases are the 
most common causes of death among Korean 
adults. The risk for cerebrovascular diseases 
doubles for every 20-mmHg increase in systolic 
or diastolic pressure from 155 or 75 mmHg or 
above, respectively (Prospective Studies Collab­
oration, 2002). According to the 6th Korean 
National Nutrition Examination Survey III 
(2015), the prevalence of hypertension among 
adults > 30 years of age is 27.9%, which cor­
responds to one in every three adults; hyper­
tension also occurs in one in every two adults 
> 60 years of age, which indicates that the risk 
of hypertension increases with age (Kim & Son, 
2012; Korean Statistical Information Service, 
2016b). Despite the use of antihypertensive 
drugs, the rate of control of hypertension is still 
below 50%. Consistent treatment and manage­
ment of hypertension is an important issue in 
health care.
Aside from pharmacotherapy, other methods 
of treatment such as aromatherapy, Qigong 
exercise, Tai Chi, and food reflexology massage 
have been used to treat hypertension, and some 
of these methods have been reported to de­
crease blood pressure (So & Lee, 2010). Aro­
matherapy is administered with the aim of 
improving mood and perception and bringing 
psychological or physical peace to a patient by 
means of assimilation of essential oils, aromatic 
compounds, and plant oils (Wikipedia, 2016) 
through massage, inhalation, or ingestion 
(Buckle, 2003). The initial aim of aromatherapy 
was to bring physical and psychological relax­
ation. However, an increasing number of stud­
ies in various medical fields have evaluated the 
therapeutic effects of aromatherapy on gener­
ally healthy people with a few health issues 
(Youn, You, & Youn, 2015).
Studies have reported that changes in blood 
pressure are accompanied by physical symp­
toms such as stress and anxiety (Kim & Kwon, 
2010; Louis & Kowalski, 2002; Seol et al., 
2013), which are caused by the effect of essen­
tial oils on sympathetic nerves in the autonomic 
nervous system (Cha, Lee, & Yoo, 2010), Stud­
ies on the effects of essential oils on blood 
pressure have reported diverse results, with the 
effects varying depending on the type of oil 
used in an intervention (Dunn, Sleep, & Collett, 
1995; Hongratanaworakit, 2009a, 2009b, 2010; 
Kim & Kwon, 2010). Aromatherapy is advan­
tageous in that it is easy to administer; it can 
be administered by an individual at any time 
and place; and it has a rapid onset of effects 
and very few side effects (Buckle, 1997). With 
regard to its mechanism of action, aromatic 
molecules are transported through the skin, 
respiratory, and vascular systems to the nerv­
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ous system, where they control psychological 
and physiological stress reactions and immune 
functions (Robins, 1999).
A previous literature review has reported 
contradictory results regarding the effects of 
aromatherapy on hypertension among clinical 
trials retrieved from various domestic and for­
eign databases (Hur, Lee, Kim, & Ernst, 2012). 
We performed an up-to-date systematic review 
of studies on the effects of aromatherapy on 
blood pressure with the aim of contributing to 
the execution of evidence-based aromatherapy 
interventions in nursing services.
1.2. Objectives
This study was conducted with the aim of 
performing a systematic review of domestic and 
foreign studies about the effects of aromather­
apy on healthy adults and patients with hyper­
tension. The detailed objectives are as follows.
a. Verify the effects of aromatherapy on blood 
pressure through a systematic review of studies 
involving healthy adults and patients with hy­
pertension treated by aromatherapy.
b. Identify essential oils that were found to 
have an effect on blood pressure in healthy 
adults and patients with hypertension.
c. Identify aromatherapy procedures that 
were found to have an effect on blood pressure 
in healthy adults and patients with hyperten­
sion.
-I MATERIALS & METHODS |—
2.1. Study design
The present study is a systematic review of 
experimental results on the effects of aro­
matherapy on blood pressure in patients with 
hypertension.
2.2. Populations, intervention, comparison, 
outcomes (PICO)
Details of the PICO elements in our system­
atic review are as follows.
a. Populations
This study included asymptomatic adults and 
patients diagnosed with hypertension, all of age 
■ > 18 years.
b. Intervention
Interventions involving the assimilation of 
essential oils through inhalation or massage 
were selected.
c. Comparison
The experimental group was compared with 
the control group, which did not receive aro­
matherapy, and the placebo group, which re­
ceived treatment with placebo oils.
d. Outcome
Studies that measured systolic and diastolic 
blood pressure were selected to investigate the 
effects of aromatherapy on blood pressure.
2.3. Data search, collection, and selection
2.3,1. Data search
Domestic databases, including the Research 
Information Sharing Service, National Digital 
Science Library, KoreaMed, Korean Medical
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database, DBpia, National Central Library, Na­
tional Assembly Library, and National Research 
Foundation of Korea databases, and foreign 
databases, including PubMed, Cochrane Central 
Register of Controlled Trials, EMBASE, and 
Cumulative Index to Nursing and Allied Health 
Literature, were searched for journal articles 
published from inception to December 1, 2016. 
Articles were retrieved using Medical Subject 
Headings (MeSH) terms, the ‘and/or’ operator, 
and truncation. Articles that used terms such 
as ‘Aromatherapy’ [MeSH], ‘Aroma oil’, and 
‘Aroma’, all of which are related to aromather­
apy, were included. To include patients with 
hypertension among our study subjects, articles 
containing the term ‘Blood Pressure’ [MeSH], 
which is an intervention outcome, were in­
cluded. In addition, ‘hypertension’ was also used 
as a search term (Table 1). Both domestic and 
foreign databases were searched using the same 
search technique (Table 1).





4 #1 OR #2 OR #3
5 Hypertension
6 Blood Pressure [MeSH]
7 #5 OR #6
8 #4 AND #7
2.3,2. Data collection and selection
Articles for this systematic review were se­
lected using the following inclusion criteria: (1) 
Studies investigating changes in blood pressure 
following aromatherapy in normal adults and 
patients with hypertension; and (2) randomized 
controlled trials (RCTs). The exclusion criteria 
were: (1) Studies involving patients who were 
pregnant or had particular disorders; (2) animal 
experiments or preclinical trials; (3) studies 
published in languages other than Korean or 
English; (4) comparative studies! (5) unpub­
lished studies! and (6) observational or non- 
experimental studies and literature reviews.
Data were selected on the basis of the inclu­
sion criteria and PICO elements. The initial data 
search retrieved 2545 articles. After exclusion 
of 580 duplicate articles, four researchers re­
viewed the titles, abstracts, and contents of the 
remaining 1965 articles. A total of 1891 articles 
that were unrelated to the PICO elements or did 
not have appropriate research design or sub­
jects were excluded. The remaining 74 articles 
were screened for the second time in accordance 
with the same criteria and procedure. After ex­
clusion of 59 studies (31, not RCTs; 13, not rel­
evant to healthy adults! 2, inappropriate 
outcome variables! 5, neither massage nor in­
halation; 4, employed a variety of interven­
tions! 3, reviews/conference papers; 1, 
employed chemically composed aroma oils), the 
remaining 15 studies were selected for further 
analysis. Among the 15 studies, 3 studies that 
did not indicate the mean values and standard 
deviation and another that used aroma oils that 
increase blood pressure were excluded. Thus, 11 
articles were finally selected for quantitative 
synthesis (Figure 1).
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Critical literature review was performed using 
the ‘Risk of Bias’ tool developed by the Cochrane 
Collaboration(Higgins et al., 2011). This tool, 
used for qualitative assessment of RCTs, con­
sists of seven domains — sequence generation, 
allocation concealment, blinding of participants 
and personnel, blinding of outcome assessors, 















Figure 2. Flow diagram of the study.
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porting, and other sources of bias. The risk of 
bias in each domain was identified as low, high, 
or unclear. Qualitative assessment was per­
formed independently by four researchers, who 
reviewed the full texts of the final 11 articles. 
Disagreement among the researchers was re­
solved through discussion. The results of qual­
itative assessment are presented graphs 
generated using Review Manager (RevMan 
Version 5.3., Copenhagen) (Figure 2).
2.5. Data analysis
Systematic verification and synthesis, statis­
tical merging, and outcome reporting were 
analysed in accordance with the Cochrane 
guidelines (Higgins & Green, 2011).
2.5.1 Data extraction
The characteristics of the 15 studies included 
in the systematic review were analysed and 
coded using a coding table that listed the fol­
lowing: author, pubheation year, research de­
sign, number of samples, method of 
intervention for the control and experimental 
groups, outcome variables, intergroup differ­
ences, and authors’ conclusions (Table 2.).
2.5.2, Analytical model selection
Since there was heterogeneity among the 
studies in terms of intervention method, time, 
or duration, analysis was performed using a 
random effects model.
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Kim Randomized control (A)Aroma inhalation Bergamot,geranium, (B)No treatment (I)SBP (l)p=.O26 ‘The aromatherapy was
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effective nursing




Cha Randomized control (A)Aroma inhalation Lemon, lavender, (B )Artificia 1 (l)SBP (l)p<001 ‘Aromatherapy is
(2010) group pre and post 
treatment













in lowering systolic 
blood pressure and 
sympathetic nerve
system activity’
Hu Randomized (A)Aroma inhalation 1 drop neroli oil (B) Sunflower oil (l)SBP (l)p=003 ‘Aromatic care. for
(2010) controlled trial








(2)DBP (2)p=043 colono- scopy.. .effective 
and safe preprocedural 
technique that could 
decrease systolic blood 
pressure.’
Choi Randomized control (A)Aroma inhalation Lavender, ma j o r a m. (B)No treatment (I)SBP (1)NS "Blood pressure, pulse.
(2012) group pre and post 
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(2)B and A compared with inhalation
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Hongratanaworakit Ra ndomized (A)Lower abdomen 1ml of a 20% (B)lml pure sweet (1)SBP (l)p=012 'The ylaneylanc oil caused
(2006) controlled trial: aroma massage solution of almond oil massage (2)DBP (2)p=.033 a significant decrease of
40 healthy (n=20) ylangylang oil >20) blood pressure../
volunteers 5min. in sweet
(19-48years of massage area covered almond oil
age) with plastic film
Hongratanaworakit Random iz ed 1ml of a 20% (B)lml pure sweet (1)SBP (l)p>05 ‘No significant effects of
(2007) controlled trial; solution of almond oil (2)DBP (2)p>.05 the sweet orange oil on
39 healthy sweet massage systolic blood pressure.
volunteers Vn-iy; orange oil in >20) diastolic blood pressure
(18-48years of massage area covered sweet almond nil
and...’
age) with plastic film
Hongratanaworakit Rand om i z ed (A)Lower abdomen 1ml of a 20% (B)lml pure sweet (l)SBP (l)p<05 ‘Therosemary oil caused a
(2009a) controlled trial: aroma massage solution of almond oil (2)DBP (2)p<05 significant increase of
35 healthy >15) rosemary oil in massage blood
volunteers Smin. sweet almond (n=20) pressure.'
(18-48vears of massage area covered oil
age) with plastic film
Ho ngr atanawor akit Rand om iz ed (A)Lower abdomen lm! of a 20% (B)lm! pure sweet (l)SBP (l)p=.O36 ‘Compared to placebo.
(2009b) controlled trial: aroma massage solution of rose almond oil (2)DBP (2)NS rose oil caused significant
40 healthy >20) oil in sweet massage dearease ... and systolic
volunteers 5min_. almond oil >20) blood pressure
(18-21years of massage area covered.













Hongratanaworakit Rando m i z ed (A)Lower abdomen 1ml of a 20% (B)lml pure sweet (l)SBP (l)p=.04l ‘The jasmine oil group
(2010) controlled trial: aroma massage solution of almond oil (2)DBP (2)p=.017 show significant increase of
40 healthy (n=20) jasmine oil in massage systolic
volunteers 5min» sweet almond (n=20) and diastolic blood
(18-21years of massage area covered oil pressure?
age) with plastic film
Hongratanaworakit Ra ndomized (A)Lower abdomen 1ml of 9.6% (B)lml pure sweet (l)SBP (l)p=014 ‘Compared with placebo.
(2011) controlled trial; aroma massage lavender oil almond oil massage (2)DBP (2)p=007 blended essentia! oil
40 healthy (n=20); and (n=20) caused significant decrease
volunteers Smin, 0.4% bergamot of... and systolic and
(19—4 8y ears of massage area covered oil in sweet diastolic blood pressure...’
age) with plastic film almond oil
Bguchi Crossover (A)Aroma foot Lavender. (A)—*{B) (l)SBP (l)p=02 ‘The self-administered
(2016) randomized massage(n=27) chamomile. (B)-»(A) (2)DBP (2)p=.006 aroma
controlled trial; (B)Aroma foot sandalwood. Crossover aroma foot massage
52 healthy massage(n=25) vlang-ylang. No treatment intervention. significantly
participants 45min, three marjoram, decreased the mean SBP
(27—72years of times/week, 4weeks jojoba and DBP...’
age)
SBP, systolic blood pressure; DBP, diastolic blood pressure; NS, not significant; BEO, basil essential oil.
2.5.3. Effect size calculation
Since the outcome variables were continuous 
in nature, effect sizes were calculated as mean 
values and standard deviations of diastolic and 
systolic blood pressure measurements. Of the 
15 studies included in the systematic review, 11 
studies for which effect size calculation was 
possible were used to investigate the effects of 
aromatherapy on blood pressure in adults.
2.5.4. Heterogeneity test
Heterogeneity among the included studies 
was determined by meta-analysis. The hetero­
geneity test, performed using forest plots or 
statistical figures, was used to identify common 
characteristics among the studies in terms of 
confidence intervals (Cis) and effect estimates. 
Heterogeneity in effect size indicates the dis­
tribution and variation of effect sizes of the in­
cluded studies. In this study, heterogeneity was 
assessed using the Higgins I2 statistic. Hetero­
geneity was deemed low if I2 = 25%, moderate 
if I2 - 50%, and high if I2 > 75%.
2.5.5. Publication bias test
Publication bias, which demonstrates the 
correlation between sample and effect sizes, 
was visually identified by means of funnel plots. 
This scatter plot consists of a horizontal axis 
representing intervention effect estimates such 
as relative risk and a vertical axis representing 
the precision of study such as standard error. 
The area underneath the diagonal line indicates 
the 95% CI of each effect size. The likelihood of 
publication bias decreases and increases with 
the increase and decrease in symmetry, respec­
tively, of the funnel plot.
--------------------1 RESULTS |-
3.1. General characteristics of the studies 
selected for systematic review
On the basis of the inclusion criteria, fifteen 
studies that investigated the effects of aro­
matherapy on blood pressure were included in 
the systematic review (Table 2). All fifteen of 
the studies were published after 2003 — eight 
before and seven after 2010. All fifteen of the 
studies were conducted in Asia — eight in 
Korea, six in Thailand, and one in Japan. The 
study subjects ranged in age from 18 to 72 
years. With regard to the types of aromather­
apy administered, eight studies applied the in­
halation method, while seven applied massage. 
Lavender oil, used in six of fifteen (40%) stud­
ies, was the most commonly used essential oil. 
Eighteen other essential oils, including berg­
amot, geranium, lemon, chamomile, and jas­
mine oils, were used alone or in combination 
with other oils. Systolic and diastolic blood 
pressure measurements were used as dependent 
variables, and changes in these variables ac­
cording to the type of essential oil used were 
investigated.
3.2. Effect size estimation
The effects of aromatherapy on blood pres­
sure (diastolic and systolic) were investigated 
by calculating the effect size in 11 RCTs out of 
the 15 studies included in this systematic review 
(Figure 3), by means of random effects analysis 
(aromatherapy group vs. control group, Higgins
-161-
I2 = 37%).
The difference in systolic blood pressure be­
tween the experimental group that received 
aromatherapy and the control group that did 
not was 4,72 points (mean difference [MD], - 
4.72; 95% CI, -8.38 to -1.07), which indicated 
a significant effect of aromatherapy on de­
creasing blood pressure. A significant difference 
in effect size, too, was observed between the 
experimental and control groups (Z = 2.53; p 
= .01). Systolic pressure was analysed sepa­
rately for inhalation and massage aromather­
apy. Among the elven RCTs included in the 
meta-analysis, six and five, respectively, em­
ployed inhalation and massage interventions. 
Inhalation aromatherapy resulted in a decrease 
in blood pressure by 7,32 points (MD, -7.32; 
95% 01, -12.62 to —2.03), and a significant dif­
ference in effect size was observed between the 
experimental and control groups (Z = 2.71; p 
= .007). Although massage aromatherapy re­
sulted in a decrease in systolic pressure by 2.13 
points (MD, -2.13; 95% CI, -6.67 to 2.42), 
there was no significant difference in effect size 
between the experimental and control groups (Z 
= 0.92; p = .36).
The difference in diastolic pressure between 
the experimental and control groups was 2,42 
points (MD, -2.42; 95% CI, -4.46 to -0.38), 
and the difference in effect size between the 
two groups was significant (Z = 2.32; p = .02). 
Inhalation aromatherapy resulted in decreases 
in diastolic and systolic pressure by 3.50 (MD, 
-3.50; 95% CI, -7.14 to 0.13) and 1.80 points 
(MD, -1.80; 95% CI, -4.32 to 0.71), respec­
tively; however, there were no significant dif­
ferences in effect size between the experimental 
and control groups in either intervention (in­
halation: Z = 1.89, p = .06; massage: Z = 1.41, 
p = .16) (Figure 3).
3.3. Publication bias
Publication bias were detected with the use of 
a funnel plot. The funnel plot was symmetrical, 
suggesting that publication bias may not exist 
(Figure 4).
(A) Systolic Blood Pressure.




Figure 4. Funnel plot of the effect of aromatherapy.
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(A) Systolic Blood Pressure.
Experimental Control Mean Difference
Study or Subaroun Mean SD Total Mean SD Total Weinht IV, Random. 95% Cl
1.1.1 inhalation
Cha 2010 118.2 12 22 123.5 12.4 20 12.0% -5.30 [-12.69, 2.09]
Choi 2012 119.5 7.59 20 125 13.16 16 12.3% -5.50 [-12.76,1.76]
Hu 2010 119.71 21.84 14 141.38 14.97 13 5.3% -21.67 [-35.71,-7.63]
Kim 2003 106.67 10.33 6 121.67 9.93 6 7.1% -15.00 [-26.47,-3.53]
Kim 2014 130.13 12.71 16 129.13 11.69 5 6.7% 1.00 [-10.99,12.99]
Seol 2013 (Clary) 111.2 11.3 12 118.6 20.01 5 3.3% -7.40 [-26.07,11.27]
Seol 2013 (Lavender) 121.3 17.19 12 118.6 20.01 5 2.9% 2.70 [-17.36, 22.76]
Subtotal (95% Cl) 102 70 49.6% -7.32 [-12.62, -2.03]
Heterogeneity: Tau’ = 16.24; Chi’ = 9.04, df= 6 (P = 0.17); I’ = 34% 
Test for overall effect: Z = 2.71 (P = 0.007)
Mean Difference 
IV, Random, 95% Ci
1.1.2 massage
Eguchi 2016 107 13 27 114.1 16.4 25 11.0% -7.10 [-15.19, 0.99]
Hongratanaworakit 2006 106.06 9.57 20 104.82 17.39 20 10.1% 1.24 [-7.46, 9.94]
Hongratanaworakit 2009a 105.38 11.11 15 101 12.65 20 11.3% 4.38 [-3.52,12.28]
Hongratanaworakit 2009b 113.8 8.5 20 118.5 18.8 20 9.7% -4.70 [-13.74, 4.34]
Hongratanaworakit 2011 110.4 14.3 20 116.2 18.3 20 8.4% -5.80 [-15.98, 4.38]
Subtotal (95% Cl) 102 105 50.4% -2.13 [-6.67, 2.42]
Heterogeneity: Tau’= 7.14; Chi’= 5.45, df= 4 (P = 0.24); l’= 27% 
Test for overall effect: Z= 0.92 (P = 0.36)
Total (95% Cl) 204 175 100.0%
Heterogeneity: Tau’= 14.63; Chi2= 17.47, df= 11 (P = 0.09); I’=37%
Test for overall effect Z= 2.53 (P= 0.01)
Test for subarouD differences: Chi’= 2.13. df= 1 (P = 0.14). I’= 53.0%
-4.72 [-8.38, -1.07] ♦
---------- 1---------- 1----------- ----------- 1-----------H
-50 -25 0 25 50
Favours [experimental] Favours [control]
(B) Diastolic Blood Pressure.
Aromatherapy Ho treatment Mean Difference
Heterogeneity: Tau’ = 6.74; Chi’ = 8.52, df= 6 (P= 0.20); T= 30%
Study or Subaroun Mean SD Total Mean SD Total Wefcjht IV. Random. 95% Cl
1.2.1 inhalation
Cha 2010 77 7.7 22 78.2 8.4 20 13.8% -1.20 [-6.09, 3.69]
Choi 2012 76.6 7.51 20 77.5 7.74 16 13.2% -0.90 [-5.92, 4.12]
Hu 2010 68.36 11.08 14 77.92 11.14 13 5.4% -9.56 [-17.95, -1.17)
Kim 2003 71.67 7.53 6 83.33 8.17 6 4.9% ■11.66 f-20.65.-2.77]
Kim 2014 85.5 12.23 16 84 11.99 5 2.7% 1.50 [-10.60,13.601
Seol 2013 (Clary) 73.6 5.74 12 79.5 13.64 5 2.6% -5.901-18.29,6.49]
Seol 2013 (Lavender) 81.8 11.14 12 79.5 13.64 5 2.2% 2.30 [-11.22,15.82]
Subtotal (95% CI) 102 70 45.0% -3.50 [-7.14,0.13]
Mean Difference 
IV. Random. 95% Cf
Test for overall effect Z = 1.89 (P= 0.06)
1.2.2 massage
Eguchi 2016 67.3 10.9 27 70.5 9.9 25 10.9% -3.20 (-8.85, 2.45]
Hongratanaworakit 2006 60.5 6.61 20 63.72 10.59 20 11.5% -3.22 [-8.69, 2.25]
Hongratanaworakit 2009a 63.15 7.39 15 60.46 10.91 20 9.7% 2.69 [-3.38, 8.76]
Hongratanaworakit 2009b 67.6 10.7 20 67.9 6.3 20 11.6% -0.30 [-5.74, 5.14]
Hongratanaworakit 2011 67.1 6.7 20 71.4 10.7 20 11.3% -4.30 [-9.83,1.23]
Subtotal (95% CI) 102 105 55.0% -1.80 [-4.32,0.71]
Heterogeneity: Tau’ = 0.00; Chi’ = 3.67, df = 4 (P = 0.45); I’ = 0%
Test for overall effect Z = 1.41 (P = 0.16)
Total (95% Cl) 204 175 100.0% -2.42 [-4.46, -0.38]
Heterogeneity Tau’ = 1.63; Chi’ = 12.60, df = 11 (P = 0.32); I’ = 13% 
Test for overall effect: Z = 2.32 (P = 0.02)
Testforsubaroun differences: Chi’ = 0.57. df= 1 (P = 0.45). I’= 0%
♦
-I------ 1----------- ----------- 1-------H
-20 -10 0 10 20 
Aromatherpay No treatment
Figure 3. Forest plot of the effects of aromatherapy. (A) Systolic and (B) diastolic blood pressure.
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------------- 1 DISCUSSION |---------------
We performed, a systematic review of recent 
studies on the effects of aromatherapy on sys­
tolic and diastolic pressure in adults. Studies 
conducted over the last 15 years, starting from 
2003, were included in this systematic review. 
The effects of aromatherapy were analysed on 
the basis of the findings of 15 studies—which 
together included 349 study subjects—by a 
careful review of the methods of intervention 
employed in these studies and the correspon­
ding outcomes and by performing a meta­
analysis.
The methods of aromatherapy employed in 
the 15 studies could be broadly categorized as 
inhalation (n = 8) or massage (n = 7) aro­
matherapy. The target area of massage was the 
abdomen in six studies and the feet in one 
study. Nineteen types of essential oils—includ­
ing lavender, bergamot, geranium, lemon, 
chamomile, and jasmine—were used alone or in 
combination with other oils, with lavender oil 
being the most commonly used (40% of the 
studies). The results of the present review in­
dicate that aromatherapy results in an overall 
decrease in systolic and diastolic pressure, 
which supports the findings of a previous study 
which claimed that aromatherapy has various 
positive effects on the body (Price & Price, 
2011).
Hypertension, when not managed consis­
tently, can cause complications in various or­
gans, including the blood vessels in the brain, 
heart, and kidneys. The morbidity and mortal­
ity rates of various circulatory disorders, such 
as cerebral and myocardial infarction and car­
diac and renal insufficiency, can be reduced by 
decreasing blood pressure. For this reason, 
consistent management of blood pressure is es­
sential (Korea Centers for Disease Control and 
Prevention, 2014; Sheps & Roccella, 1999).
Of the 15 included studies, 11 RCTs that eval­
uated the effects of aromatherapy on systohc 
and diastolic pressure as outcome variables 
were subjected to meta-analysis. The studies 
were separated on the basis of the method of 
aromatherapy — inhalation or massage. The 
results of the meta-analysis revealed a signif­
icant decrease in systolic blood pressure in the 
experimental group that received inhalation 
aromatherapy, relative to the control group. 
While the experimental group that received 
massage aromatherapy experienced a decrease 
in systolic pressure, there was no significant 
difference in systohc pressure between the ex­
perimental and control groups.
In the meta-analysis that combined the find­
ings of studies involving inhalation and mas­
sage aromatherapy, the experimental group 
exhibited a significant decrease in systolic 
pressure relative to the control group. The types 
of essential oils used included lavender, gera­
nium, chamomile, and rose, all which have re­
laxing, soothing, and stabilizing effects on an 
individual. The experimental group that re­
ceived inhalation aromatherapy exhibited a de­
crease in diastolic pressure, but not to a 
significant degree. Diastolic pressure was also 
observed to have decreases in the experimental 
group that received massage aromatherapy! 
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however, the difference in diastolic pressure 
between the experimental and control groups 
was not significant. However, in the meta­
analysis that combined the findings of inhala­
tion and massage aromatherapy, there was a 
significant difference in the effects of essential 
oils on diastolic pressure between the experi­
mental and control groups.
While only a few studies have evaluated the 
effects of different types of essential oils on 
bodily functions, lavender oil has been reported 
to reduce mobility and stress and induce relax­
ation (Buchbauer, Jirovetz, Jager, Dietrich, & 
Plank, 1991), while geranium has been reported 
to bring peace to the mind and also exhibit an~ 
tineuritic effects on the microglia (Elmann, 
Mordechay, Rindner, & Ravid, 2010) in animals. 
Chamomile oil decreases blood pressure and 
exhibits diuretic effects and positive cardiovas­
cular effects (Srivastava, Shankar, & Gupta, 
2010). In animals, rose oil exhibits anti-anxiety 
effects similar to those of diazepam (de 
Almeida, Motta, de Brito Faturi, Catallani, & 
Leite, 2004). Aromatherapy can be adminis­
tered in the form of bath, diffusion, massage, 
foot massage, or inhalation. The inhalation 
method, in which essential oils are absorbed 
through the nasal cavity, has a faster onset of 
psychological and physical effects and is easier 
to administer than massage aromatherapy, 
which involves absorption of essential oils 
through the skin (Cho, 2000), Inhaled essential 
oils have an immediate effect on the central 
nervous system (Cho, 2000). In the studies in­
cluded in this review, inhalation of essential oils 
resulted in an immediate decrease in blood 
pressure. We believe that aroma oils reduced 
systolic blood pressure through their afore­
mentioned effects on blood pressure, and more 
importantly through the physiological mecha­
nism of the sympathetic nervous system.
This study is meaningful in that it presents a 
comprehensive analysis—by means of system­
atic review and meta-analysis—of the results 
of studies involving administration of aro­
matherapy through inhalation or massage and, 
thus, verifies the effects of aromatherapy on 
blood pressure.
There are a few limitations that warrants 
further discussion. In our systematic meta- 
analysis study and review of empirical studies, 
we noted that various physiological locations 
were utilized which may affect the rate of sys­
temic absorption during the massage therapy. 
In addition, the frequency of aroma and mas­
sage therapy among the RCT differed. Recom­
mendations for future research include studies 
that have used only one form of aromatherapy 
and specific application of oil (e.g. lavender oil 
and the specific inhalation).
| CONCLUSION |
On the basis of the present findings, it can be 
concluded that inhalation and massage aro­
matherapy with essential oils can effectively 
decrease blood pressure. However, appropriate 
dosages and concentrations of essential oils 
have yet to be determined, and additional in­
vestigation in this regard are warranted. In ad­
dition, researchers must investigate the effects 
of essential oils only in more strictly controlled
-165 -
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environments. well as in patients with hypertension.
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--------------------1 ABSTRACT |-------------------
Keywords : Aromatherapy, Systematic review.
Hypertension, Blood pressure
Purpose : This study is a systematic review of 
experimental results on the effects of aro­
matherapy on blood pressure.
Materials and Methods : Journal articles 
published to December, 2017, were retrieved 
from twelve databases. Randomized controlled 
trials in which were evaluated for changes in 
blood pressure following aromatherapy were 
selected. Risk of bias were assessed using the 
risk-of-bias (ROB) tool of the Cochrane Col­
laboration. Meta-analysis was dine using 
RevMan.
Results : Of the 2545 articles retrieved from 
the electronic databases, 580 duplicate articles 
and 1891 articles that were unrelated to the 
PICO (patient/problem, intervention, compar­
ison, outcomes) elements or did not satisfy the 
inclusion criteria excluded. Of the remaining 74 
articles, 15 found to satisfy the inclusion criteria 
after full-text review and therefore selected for 
analysis. The findings of meta—analysis of 11 of 
these 15 articles revealed that essential oil in­
halation and massage effectively decreased both 
systolic (n = 379; mean difference [MD], -4.72; 
95% confidence interval [CI], -8.38 to -1,07) 
and diastolic (n - 379; MD, -2.42; 95% CI, - 
4.46 to -0.38) pressure.
Conclusions : Essential oil inhalation and 
massage therapy can effectively decrease sys­
tolic and diastolic pressure in healthy adults as
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